Introduction
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Chemical neurotransmitters (NT) are principal actors in all neuronal operations. The noradrenergic, dopaminergic and the serotonergic pathways are the most important and well 54 s) to try to turn were also selected and classified as positive to TI test. An outline of the 
121
Animals aged 24 weeks were fasted 8 h before being transported from the experimental farm 122 to the experimental slaughterhouse (1.2 km of distance). "Control" and "stress" conditions 123 included different management during unloading, lairage and conduction to the stunning area.
124
During the unloading, the pigs of two housing pens (9 TI-negative, 9 TI-positive) were 125 subjected to stress by noise, human presence and rough handling (simulating commercial 126 conditions) whereas the pigs of the other two housing pens (9 TI-negative, 9 TI-positive) were 127 handled very calmly allowing the time need for the animals to go ahead by themselves. Pigs 
Tissue sampling and neurotransmitter quantification.
136
Immediately after the slaughter (≈5 min) the skull was opened. The brain was removed and 
154
The chromatographic quantification of dopaminergic and serotonergic NTs showed a good 155 precision, with coefficient of variation between-days and within-days lower than 4%.
156
Linearity was evaluated between 2.5 -80 pg/μl for 5-HT, 5-160 pg/μl for Nω, 5-240 pg/μl for Table 1 shows the regional distribution of catecholamines and indoleamines in the four brain hypothalamus. The ratio DOPAC/DA and HVA/DA was highest in the PFC.
204
Regarding to indoleamines, the highest concentration of 5-HT was found in the amygdala and 205 hypothalamus, whereas the ratio 5-HIAA/5-HT was similar in all structures. Table 2 . Brain regions with a high score for factor 1 (PC1) had high levels of DOPAC, DA, HVA, 5-HIAA and 5-HT; and 211 brain regions with a high score for factor 2 (PC2) had high levels of NA and L-DOPA.
212
The PCA score plot showed that the pattern of NTs was able to readily differentiate all four 213 brain areas (Figure 2) . 
3.3.
Influence of handling stress at slaughter on brain NTs.
215
The concentrations of brain monoamines in the amygdala, PFC, hippocampus and 216 hypothalamus are presented in Table 3 .
217
The handling stress group presented lower concentration of 5-HT (P = 0.044), HVA (P = 218 0.028) and a tendency for DA (P = 0.064) in the amygdala. As a consequence, a decrease in 
227
To find out whether the fearful individuals (TI positive) showed a higher response to a 228 stressful situation in the slaughterhouse, pair-wise comparisons were performed within 229 handling groups (Table 4) . Indeed, there were no differences in the NT profile between fearful
230
and non-fearful groups in the control situation. In contrast, significant differences were found 231 between TI positive and TI negative groups when stressfully handled at the slaughterhouse.
232
Fearful animals show an increase in total catecholamines (P = 0.047), 5-HT (P = 0.030) and a tendency for total indoleamines (P = 0.063) in the hippocampus and a tendency to increase L- 
262
All these data strongly support the existence of reciprocal relationships between the 5-HT 263 system and the HPA axis.
264
The results presented here support the central role of the serotonergic pathway in the 
Conclusions
353
The most remarkable change induced by stressful handling is the alteration of the serotonergic 354 system in the hippocampus and in the amygdala. There was no difference in neurotransmitter profile between fearful and non-fearful pigs when confronted to a non-stressful handling at 356 the slaughterhouse, but fearful animals did show more changes when subjected to stressful 357 handling, concerning specially the serotonergic pathway in the hippocampus.
358
In conclusion, the existence of an underlying biological trait -possibly fearfulness -may be 359 involved in pig's response toward stressful challenges, and the serotonergic system seems to 360 be central to this response.
Conflict of interest statement 363 364
The authors declare that there is no conflict of interest associated with this manuscript. 
